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TOWER CRANE DEVICE 

Field of the Invention 

The present invention relates to tower cranes, and more particularly, tower crane lifting 

devices. 

Background of the Invention 

As is well-known, tower cranes are used in constructing buildings. Some are free- 
standing, but the types of tower cranes to which this invention relates are generally positioned 
within the building under construction, supported by the building structure, usually passing 
through aligned floor slab openings created for this purpose. The tower of the tower crane is 
usually supported from one floor, extending upward through aligned openings in all completed 
upper floors. As construction of the building progresses and the floors approach the boom of the 
crane, the tower, crane and boom must be raised or "jumped" to a higher elevation. 

For jumping the tower, one system previously in common use employed a hydraulic 
cylinder connected to a specially equipped lower mast section, with an additional cross piece 
connected to the cylinder and engaged in a pair of opposed ladder-like columns extending from 
the lower floors to the top of the building alongside the tower, within the shaft of floor openings. 
Dogs of this lifting structure would engage on rungs or slots of these ladder devices, moving up 
the ladders and engaging new slots as the lifting cylinder was actuated. Since the ladder devices 
extended through the entire height of the building, they served as supporting means for the 
working crane, as well as being involved in the lifting operation when raising of the crane was 
required. 
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In another lifting system which has been widely used, jacks were positioned on a floor of 
the building structure, with smooth lifting rods depending downwardly from the jacks to a 
connecting device engagable with a specially equipped mast section. A device associated with 
the jacks and having teeth would grasp each rod for the lifting stroke. The specially equipped 
mast section, normally located at the bottom of the tower crane, had holes for receiving the 
connecting device, which extended laterally through the mast. The tower crane was supported 
entirely by the rods and connecting device while being lifted by a series of jacking strokes. 

For supporting the crane after it was lifted to the new elevation, this latter system utilized 
I-beams inserted horizontally through a mast section. The jacks lowered the crane a short 
distance, to rest the I-beam on a building floor. 

For these prior lifting systems, it is important to provide not only suppport for the vertical 
load of the tower crane, but also for the lateral load or side loading to prevent the crane from 
tipping and to accept twisting forces induced by the boom. 

Initially when no floors have been erected, a relatively deep foundation and long support 
rods that tie the tower to the foundation are provided to prevent the side loading or turning 
moment of the boom from toppling the crane. As floors are added, the vertical and lateral loads 
are distributed to either the floors or the horizontal beams or both. These loads are greater than 
the floors and horizontal beams would normally experience after construction, and the floors and 
horizontal beams are therefore specially reinforced and shored to accept these additional loads 
that the tower crane imparts. Moreover, the bay of a building under construction is usually larger 
than the cross sectional area of a tower supporting the crane. Consequently, the floor space of 
the bay, as each floor is added, is filled around the tower with little clearance solely to 
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accommodate the crane. The filled floor space is also generally reinforced. To provide further 
lateral support, chucking such as braces, wedges or plates are also provided over the floors 
around the opening for the tower. 

As persons of ordinary skill in the art can appreciate, however, these added features 
involve a substantial amount of additional construction materials and labor solely to 
accommodate the tower crane. As a result, construction cost increases substantially and the 
added space of the extra construction materials reduces the usable space of the building. 
Moreover, conventional crane lifting systems are cumbersome to operate, often requiring an 
entire day or more to jump the crane, resulting in substantial construction down time. 

Therefore, there is a need to provide an improved tower crane lifting device in which the 
crane load is not distributed to the horizontal beams and the lifting can be performed relatively 
rapidly with minimum down time. 
Summary of the Invention 

According to the principles of the present invention, there is provided a crane tower 
device that overcomes the many disadvantages of the prior systems. The device includes a 
basket that supports a tower crane and sits within a bay formed by the vertical columns of a 
building under construction. The basket and the tower crane rest upon support stubs that are 
attached to the vertical columns. 

Because the lateral and vertical load is principally distributed vertically to the vertical 
columns rather than horizontally, no reinforcement of the horizontal beams, floors or any other 
portion of the building structure are needed, which results in substantial cost savings. 
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According to another principles of the present invention, a lifting device uses a lifting 
frame and a lifter to efficiently jump the crane to minimize construction down time. 
Brief Description of the Drawings 

FIG. 1 is a elevation view of a tower crane being supported by a lifting device according 

to the present invention. 

FIG. 2 is a side view of a lower basket of the lifting device according to the present 
invention. 

FIG. 3 is a plan view of a portion of the lower basket according to the present invention. 
FIG. 4 is a side view of an upper basket of the lifting device according to the present 
invention. 

FIG. 5 A illustrates a dog according to the present invention. 

FIG. 5B is a side view of the dog of FIG. 5 A according to the present invention. 

FIG. 6 illustrates a support stub according to the present invention. 

FIG. 7 is a plan view of the support stubs and the outrigger foot members resting on the 
support stubs according to the present invention. 

FIG. 8 illustrates a main plate of a yoke according to the present invention. 

FIG. 9 is a plan view of the main plate according to the present invention. 

FIG. 10 is a plan view of a slidable plate of the yoke according to the present invention. 

FIG. 1 1 is a plan view of a portion of the lower and upper baskets according to the 
present invention. 

FIG. 12 is a side view of a portion of a lifting frame according to the present invention. 
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FIGS. 13A to 13E illustrate the climbing operation of the lifting device according to the 
present invention. 

Detailed Description of the Invention 

Generally, the type of tower crane lifting devices to which this invention relates is 
5 positioned within a bay of a building under construction. Illustrated in FIG. 1 is a tower 10 

supporting a crane 12. The combination of the tower 10 and the crane 12 are often called a tower 
crane. The tower 1 0 is being supported by a lifting device 14 according to the present invention 
Sf which is positioned within four vertical columns 22 (only two are shown) of a bay. The lifting 
ul device 14 includes an upper base or basket 16, a lower base or basket 18, and a rectangular 
1 0 C lifting or climbing ftame 60 for jumping the tower 10. The upper basket 1 6 and the lifting frame 
= 60 surround and are vertically slidable with respect to the tower 1 0. The tower 1 0 rests on and is 
U attached to the lower basket 1 8 . Each basket 1 6, 1 8 has four outriggers 24 having slidable foot 
Jf members 25. The outriggers 24 are operated by a hydraulic pump (not shown). The upper and 
r " lower baskets 16,18 rest upon support stubs 28 that are attached to the vertical columns 22 of a 
1 5 building structure (not shown). 

FIG. 2 is a more detailed side view of the lower basket 18. The lower basket 18 includes 
a rectangular upper frame 30 and a rectangular lower frame 36, which are attached to the 
opposite ends of a base tower section 32. The tower 10 supporting the crane 12 is bolted to the 
upper frame 30 of the lower basket 1 8. An outer sloped arm 34 including a pair of symmetric 
20 frames (one frame being hidden behind the other) for each side extends from the upper frame 30 
and are attached pivotally to the respective outrigger 24. Similarly, an inner sloped arm 38 
including a pair of symmetric frames (one frame being hidden behind the other) for each side 
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extends from the upper frame 30 and are attached to the respective outrigger 24. The sloped 
arms 34 and 38 extend toward the respective support stubs 28 to transfer the lateral loads to the 
vertical columns. FIG. 1 1, which is a plan view of a portion of the lower basket 18, shows the 
two symmetric frames of the outer sloped arms 34. The diagonal braces 31 welded at their 
midpoints are attached to the corners of the upper frame 30 to strengthen the frame. 

As shown in FIGS. 2 and 3, one end of each horizontal arm 40 is connected to the 
respective outrigger 24 and the other end is pivotally (both horizontally and vertically) attached 
to the lower frame 36. The diagonal braces 41 welded at their midpoints are attached to the 
corners of the lower frame 36 for strength. The various pivots are used to absorb the lateral load 
of the lifting device 14 when in operation. As shown in FIG. 3, the outriggers 24 are also 
attached to a rectangular outer frame 42 whose diameter is larger than that of the upper frame 30. 
To allow workers to walk on the basket 18 when performing a climbing (jumping) operation, a 
platform (not shown) between the inner frame 36 and the outer frame 42 can be provided over 
the horizontal arms 40. Guide rails (not shown) on the outer frame 42 can also be provided. 

FIG. 4 is a side view of the upper basket 16. The basket 16 includes a rectangular upper 
frame 44, a rectangular center frame 46, a rectangular lower frame 48 and vertical beams 50 
which surround the tower 10 and are attached to each other. Braces 52 attached to the vertical 
beams 50 and the lower frame 48 provide rigidity to the upper basket 16. 

Similar to the lower basket 18, an outer sloped arm 54 including a pair of symmetric 
frames (one frame being hidden behind the other) for each side extends from the center frame 46 
and are attached pivotally to the respective outrigger 24. Similarly, an inner sloped arm 56 
including a pair of symmetric frames (one frame being hidden behind the other) for each side 
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extends from the center frame 46 and are attached to the respective outrigger 24. In the 
embodiment shown, the two symmetric frames of the outer sloped arms 34 and the diagonal 
braces 31 for the upper frame 30 in FIG. 11 are identical in structure to those of the upper basket 
16. 

One end of each horizontal arm 58 is connected to the respective outrigger 24 and the 
other end is pivotally (both horizontally and vertically) attached to the lower frame 48. The 
outriggers 24 are attached to an outer frame (not shown) similar to 42 as shown in FIG. 3. To 
allow workers to walk on the basket 16 when performing a jumping operation, a platform and 
guide rails (not shown) can also be provided. 

Advantageously, the vertical load including the lifting device 14, tower 10 and crane 12 
is principally distributed on the vertical columns 22. Moreover, the turning moment or the 
lateral load of the crane is transferred through the sloped arms 34, 38, 54, 56 to the vertical 
columns. Thus, there is no need to reinforce the horizontal beams or the floors or any other 
portion of the building to accommodate the crane. 

A rectangular climbing frame 60 surrounds the tower 10 and is disposed above the upper 
basket 16. A pair of platform frames 61 (one frame being hidden by the other) are attached to 
the opposite sides of the climbing frame 60 as more clearly shown in FIG. 12. The platform 
frames 61 are thicker and wider than the climbing frame 60. 

The tower 10 includes horizontal slots or bracings 62 that are welded to diagonal bracings 
64 at their mid points. To strengthen the midpoints of the horizontal bracings 62, which are used 
for climbing operation, angles 66 are welded to the diagonal bracings 66. 
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A pair of hydraulically operated jacks including cylinders (only one shown) 68 are 
attached to the opposite sides of the upper and center frames 44 and 46 while the corresponding 
pistons 69 are attached to the platform frames 61 . The jacks operate as a lifter of the tower 10 as 
described below. 

A locking device such as a pair of dogs 70 (only one shown) are opposedly attached to 
the climbing frame 60 as shown in FIG. 5 A and 5B. The dog 70 is rotatable with respect to its 
housing 72. The dog 70 is shown in a locked position resting on a stop plate 78 with a locking 
pin 76 inserted to lock the dog 70 to its housing 72. To move the dog 70 to an unlocked position, 
the pin 76 is removed and the dog 70 is tilted back using a handle 74 until the dog rests on a stop 
plate 80. A second pair of dogs 80 (only one shown) are attached to the opposite sides of the 
lower frame 48. The two pairs of dogs 70, 80 are used to assist in the climbing operation as will 
be explained later herein. 

When the tower 10 is not being raised, the foot members 25 of the outriggers 24 are 
extended and are resting on the support stubs 28. Referring to FIGS. 6 and 7, the stub 28 is 
either shop welded or bolted to the respective vertical column 26. The stub 28 as shown has two 
stub members 82 disposed at right angle to each other. The two stub members 82 are 
respectively attached to the web and flange of the vertical column 26. Each stub member 82 
includes a back plate 82 attached to the column 26, a web 84, and top and bottom flanges 86. 

To further secure the tower crane 12 to the lower basket 18, the foot members 25 are 
clamped using a clamp such as a yoke 88 as shown in FIGS. 8, 9 and 10. The yoke includes a 
main plate 90 having a through hole 92 and recesses on both ends for receiving left and right 
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plates 96. Each plate 96 has an angled rod or rib 98 welded to the top of the plate at a 45 degree 
angle. 

To clamp the foot member 25, a threaded bar (not shown) having a head on one end is 
inserted into an opening 100 from the top and the through hole 92 of the main plate 90 disposed 
underneath the foot member 25. The left and right plates 96 are adjusted by sliding them into or 
out of the main plate 90 until the angled rods 98 are underneath the top flanges 86 of the two stub 
member 82. Then a nut is threaded and secures the foot member 25 to the stub members 82. 

It is to be noted also that the clamps 88 are generally not necessary because the lower and 
upper baskets 16, 18 with their outriggers 24 provide sufficient lateral support to prevent any 
uplift of the lifting device 14 during operation of the crane 12. The clamps 88 are provided to 
secure the crane 14 only under unexpectedly extreme conditions and to sometimes satisfy certain 
safety regulations. In fact, the lower basket 1 8 provides most of the lateral support that not even 
the upper basket 16 may be needed for proper operation. This principle is similar to that of a 
free-standing crane on a truck where the truck has extended outriggers resting on the ground. 
Just as the extended outriggers provide lateral support for the free standing crane, the lower 
basket 1 8 with its extended outriggers 24 provide sufficient lateral support to prevent the crane 

12 from tipping over. 

As discussed above, the weight of the lifting device 14, tower 10 and crane 12 are 
principally distributed on the vertical columns 22. The turning moment or the lateral load of the 
crane is also principally transferred through the sloped arms 34, 38, 54, 56 to the vertical 
columns. As can be appreciated by persons of ordinary skill in the art, these features provide 
several important advantages. Because the lateral and vertical loads are distributed on the 
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vertical columns, there is no need to reinforce the horizontal beams or the floors to accommodate 
the crane 12. Because the entire tower 10 moves up as the floors are added, no tower sections 
need to be added. Nor is there a need for a reinforced foundation and tie rods to prevent the 
tower crane from tipping prior to the time the crane is first jumped. Further, no chucking is 
needed to brace the tower 10 against the horizontal slabs or beams since the lateral load is 
transferred as principally a vertical force to the columns. As can be appreciated, the lifting 
device 14 of the present invention provides substantial cost savings over the prior art tower 
cranes. For a typical 45 story steel building the savings in steel cost and labor alone are 
estimated to be in the half a million to one million dollar range. 

The principles of the present invention can be employed in concrete buildings as well. 
Instead of supporting stubs, openings on the cement columns or vertical bearing walls, preferably 
at each corner, are made as the floors are raised and the foot members are inserted into the 
openings rather than extended over the stubs 28 so that the crane load and the lateral load is 
principally taken by the columns. 

A climbing operation of the present invention will now be explained with reference to 
FIGS. 1, 4 and 13. The climbing operation is done in two steps. First, using the climbing frame 
60, the upper basket 16 is raised through the tower 10 and seated upon the support stubs 28 at the 
desired level. Then using the upper basket 16 as the support, the lower basket 18, along with the 
tower 10, is raised to its desired level. 

The climbing operation is shown in more detail in FIGS. 13 A to 13E. FIG. 13 A shows 
the lifting device 14 and tower 10 prior to the climbing operation. At this point, the climbing 
dogs 70 are in their unlocked position and the basket dogs 80 are in the locked position. Then, 
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the cylinders 68 extend their pistons 69 to raise the lifting frame 60 through the tower 10 as 
shown in FIG. 13B. When the pistons 69 are appropriately extended, the climbing dogs 70 are 
rotated into the locked position and are disposed on top of the horizontal brace 62 while the 
basket dogs 80 are rotated into the unlocked position if they are locked. With the climbing dogs 
70 in the locked position and the basket dogs 80 in the unlocked position, the outriggers 24 
retract their foot members away from the stubs 28 to prepare the upper basket 16 for climbing. 
The cylinders 68 then retract the pistons 69 thus raising the upper basket 16 toward the climbing 
frame 60 as shown in FIG. 13C. hi an alternative embodiment, the outriggers 24 can retract their 
foot members at the same time the upper basket 16 is raised. When the pistons 69 are 
appropriately retracted, the basket dogs 80 are rotated into the locked position and are disposed 
on top of the horizontal brace 62. The pistons 69 are then slightly extended until the basket dogs 
80 take the load of the upper basket 16. 

The climbing steps of raising the climbing frame 60 and then the upper basket 16 as 
described above and as shown in FIGS. 13B and 13C can be repeated as many times as necessary 
to raise the upper basket 16 to a desired level. For example, in one embodiment the cylinders 68 
have a 15 feet stroke. Thus, to raise the tower crane by 40 feet, the climbing steps are repeated 
three times. The first two times, the basket is raised by 15 feet and the third time, the basket is 
raised by 1 0 feet. 

Once the upper basket 16 is raised to its desired level, the outriggers 24 extend the foot 
members 25 over the stubs 28. The lower basket 18 is now raised to its desired level by the 
following steps. 
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The climbing dogs 70 are pulled back to the unlocked position and the pistons 69 are 
retracted so that the dogs are positioned slightly below the angles 66. The climbing dogs 70 are 
then rotated into the locked position just below the angles 66. The cylinders 68 then extend the 
pistons 69. Because the climbing dogs 70 engage the underside of the angles 66, the extending 
movement of the pistons 69 raises the climbing frame 60, the tower 10 and the lower basket 18 
as shown in FIG. 13D. While the lower basket 18 is being raised, the foot members 25 in the 
outriggers 24 on the lower basket are retracted. When the pistons 69 are appropriately extended, 
the basket dogs 80 are rotated into the locked position under the angles 66 to prevent the tower 
10 from moving downward. The pistons 69 are slightly retracted to release the climbing dogs 70 
and thereby the climbing frame 60 from the tower 10. The pistons 69 are then retracted to bring 
the climbing frame 60 toward the upper basket 16 as shown in FIG. 13E. The climbing steps for 
the lower basket 1 8 as described above are repeated the same number of times as those for 
raising the upper basket 16. 

Once the lower basket 18 is raised to its desired level, the outriggers 24 of the lower 
basket extend their foot members 25 over the respective stubs 28. The climbing frame 60 is then 
slightly lowered by retraction of the pistons 69 until all load is transferred to the stubs 28. The 
clamp 88 is used to secure the lower basket 18 to the stubs 28 to prevent any uplift that may 
occur during an extraordinary and unanticipated load. Although the embodiment shown uses the 
clamp 88 for only the lower basket 18, the same type of clamps can be used for the upper basket 
1 6 to provide additional stability. 
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As can be appreciated, unlike the conventional crane climbing devices which may take 
one day or more to jump the crane, the present lifting device 14 can efficiently jump the crane 
within a couple of hours, resulting in very little down time. 

From the foregoing, it will be appreciated that, although specific embodiments of the 
invention have been described herein for purposes of illustration, various modifications may be 
made without deviating from the spirit and scope of the invention. For example, while the 
cylinders 68 are shown as attached to the upper basket 1 6, they can instead be attached to the 
lower basket 18. Further, while the foot members 25 are shown as Y-shaped beams, persons of 
ordinary skill in the art will readily recognize that the foot members can be of other shapes such 
as a simple rod for insertion into a hole on the vertical columns, for example. Still further, the 
climbing frame 60 can be disposed between the lower and upper baskets 16, 18, rather than 
above the upper basket. Accordingly, the present invention is not limited except as by the 
appended claims. 
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